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20 Background: Research into the use of digital technology for weight loss maintenance (intentionally losing at least
10% of initial body weight and actively maintaining it) is limited. The aim of this article was to systematically
review randomized controlled trials (RCTs) reporting on the use of digital technologies for communicating on
weight loss maintenance to determine its’ effectiveness, and identify gaps and areas for further research.
Methods: A systematic literature review was conducted by searching electronic databases to locate publications
25 dated between 2006 and February 2018. Criteria were applied, and RCTs using digital technologies for weight loss
maintenance were selected. Results: Seven RCTs were selected from a total of 6541 hits after de-duplication and
criteria applied. Three trials used text messaging, one used e-mail, one used a web-based system and two
compared such a system with face-to-face contact. From the seven RCTs, one included children (n=141) and
reported no difference in BMI Standard Deviation between groups. From the seven trials, four reported that
30 technology is effective for significantly aiding weight loss maintenance compared with control (no contact) or
face-to face-contact in the short term (between 3 and 24months). Conclusions: It was concluded that digital
technologies have the potential to be effective communication tools for significantly aiding weight loss mainten-
ance, especially in the short term (from 3 to 24months). Further research is required into the long-term effect-
iveness of contemporary technologies.
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Introduction
Obesity is a key health priority on a global scale.
1 The World
Health Organization1 defined obesity as body mass index
(BMI) greater than 30 kg/m2, and overweight as BMI greater than
40 25 kg/m2. Obesity and overweight are recognized worldwide as sig-
nificant risk factors for several non-communicable diseases, such as
type two diabetes, stroke, cancer and cardiovascular diseases.
Internationally, there are currently approximately 600 million adults
are obese, and around 1.9 billion are overweight.1 On a global scale,
45 more people die due to obesity and overweight than due to under-
weight (BMI less than 18.5 kg/m2).1 Health authorities recognize that
even losing 3% of body weight will significantly improve health
outcomes.2 Weight loss is difficult, but for many individuals the
even greater challenge is maintaining weight that has been lost.
50 Research by Moorhead et al.3 highlighted the importance of effective
health communication and suggested that while successful communica-
tion provides positive benefits, it is often hindered by complex and con-
flicting information. It was reported that health messages communicated
by professionals are most effective when they are accurate, honest and
55 sensitive, but health professionals regarded obesity as a sensitive and
challenging subject to address. Many health professionals have referred
to discussing obesity with patients to bearing bad news.3
The use of digital technology in healthcare is increasing. Several
types of digital health technologies exist.4 Some of these are
60 specialized systems for health professionals, such as disease
diagnosis tools, training systems, patient management systems and
communication tools. There are also numerous personal health apps
available for use on smart devices. These fulfil a range of functions,
from diabetes management to personal diet planners. A recent
65review of the thirteen most popular nutrition related mobile apps
in Google and Apple stores identified significant limitations of these
apps.5 For example, the ability connecting app users with healthcare
professionals was identified as a useful function, but only one of the
thirteen apps actually possessed this functionality.5 The potential use
70of technology for weight loss is a topic of contemporary research.
The University of Auckland’s DIET (Dietary Interventions:
Evidence and Translation) programme is an example of contemporary
research into the use of technology for healthcare. This research
programme aims to develop innovative healthcare practices, and
75consists of five core projects investigating the effects of factors such
as food labelling, food prices, salt, fat and sugar consumption and
environment on public health.6 One such project, the Starlight trial
was a randomized controlled trial (RCT) of a smartphone-based food
label analysis tool [Food Label Trial (FLT)].6 From the 3000 users who
80downloaded the application, 1500 were eligible (New Zealand
residents, smartphone owners and the main shopper for their
household, making at least one weekly supermarket visit) and
participated.7 The FLT is recognized as one of the first smartphone
apps for delivering fully automated RCTs. Early testing identified
85great potential for RCTs delivered by smartphone, in terms of both
data collection and intervention delivery.6
There is evidence to suggest that digital technologies are effective
for weight management (preventing weight gain or stopping weight
gain where a steady increase in weight has been observed8), however,
90there is limited research into their effectiveness for weight loss main-
tenance. The definition of weight loss maintenance is ‘intentionally
losing at least 10% of initial body weight and keeping it off for at
least 1 year’.9 However, the most relevant RCTs available and thus
included in this article, include participants who have only just lost
weight and now are trying to actively maintain this weight loss.
Thus, for the purposes of this article, weight loss maintenance is
5 defined as ‘weight loss maintenance is intentionally losing at least
10% of initial body weight and actively maintaining it’.
The aim of this article was to systematically review RCTs
reporting on the use of digital technologies for communicating on
weight loss maintenance to determine its’ effectiveness, and identify
10 gaps and areas for further research.
Methods
This systematic review followed PRISMA guidelines10 and used a
systematic approach to retrieve relevant articles. The PRISMA
diagram for the process is presented in figure 1. The literature
15 search was performed in February 2018 using the following
electronic databases: EMBASE, MEDLINE and PubMed (2006–
February 2018). The search was designed to focus on the key
concepts of ‘Digital Technologies’ and ‘Weight Loss Maintenance’.
Each concept was expanded to consider possible keywords (e.g.
20 Digital Technologies: Cell phones, Smartphones, Mobile
Applications, Telemedicine) and variations (e.g. Smartphone,
smart phone, smartphones). These were used to develop a search
term (e.g. smartphone OR smart phone) and all search terms were
combined into the final search string, which is included in
25 Supplementary appendix S1. Searching the above databases
returned 6538 hits. A further three papers were identified during
full text screening. In total, 6541 papers were identified.
Titles and abstracts were screened for duplication, relevance and
to determine if they met the inclusion criteria. Articles were selected
30for inclusion if they fulfil the inclusion and exclusion criteria as
outlined in table 1. These studies focused on weight loss mainten-
ance using digital technologies, and where weight loss maintenance
was the primary outcome. Articles were excluded if weight loss
maintenance was a secondary outcome, where no digital
35technologies were used, if the participants were undergoing
treatment for diseases (such as cancer or cardiovascular diseases),
or if they were pregnant. Articles using digital technologies to
facilitate treatment or management of other conditions (such as
diabetes or smoking) were excluded. Two researchers (S.H. and
40A.M.) independently reviewed the studies and reached consensus
on inclusion and number of papers to be included in this review.
From the searches, seven final papers reported on RCTs, and thus
were included in our review. As childhood obesity is a growing
global epidemic, especially in the UK, and as it has been reported
45that obese children can become obese adults11,12 an RCT13 involving
obese children was included. Measuring obesity is different for
adults and children, as BMI is used to indicate obesity in adults,
but in this included RCT involving children BMI standard deviation
was used.
50
Results
The seven identified trials are summarized by aim, sample, interven-
tion arms, data collection tools, outcome measures, key results, con-
clusions and implications for weight loss maintenance in table 2.
A range of technologies were used for intervention delivery, these
55were text messaging,13–15 e-mail16 and web-based systems.17–19 A
diverse range of outcome measures were included and they all
included change (kg or %) in body weight.
Figure 1 The PRISMA diagram
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Participants
The total number of participants across all trials was 1939, and the
mean was 277. The minimum number of participants used in a
single trial was 34,14 and the maximum was 1032.19 Participants in
5 all but one trial13 had previously completed structured weight loss
interventions. All but one trial13 included only adult participants.
This remaining trial included only children aged between 7 and 12
years (participants were engaged in an existing intervention).13 One
trial included only women.18
10 Participant demographic data were reported for all trials13–15,17–19
except one.16 All trials recruited more women than men participants.
There were almost three times as many female participants per trial
(mean 63%) as there were male (mean 22%). The mean age of
children in the study where they were included was 9.9 years.13
15 The mean age of adults in trials was 44.5 years.
Trial duration
The mode trial duration was 6 months.15,16 The shortest trial ran for
3 months14 and the longest for 30 months,19 which also included the
largest number of participants. The mean trial duration was
20 12 months.
Intervention type
Five trials included two arms,13–16,18 while two compared two
different intervention styles (face-to-face and technology-based)
with a control arm.17,19 Three trials used text messaging for inter-
25 vention delivery,13–15 three used internet-based systems17–19 and one
used e-mail.16
Text messaging
Short Messaging Service Maintenance Treatment13 was an add-on to
‘Big Friends Club’, a Dutch healthy lifestyle intervention for children
30 aged 7–12 years. Both group participants transitioned as normal into
BFC phase two,13 the less intensive, post 3-month phase, however,
intervention group participants’ phase two participation was
augmented by weekly self-reporting by text-message of physical
activity, diet and mood.13 Participants received tailored feedback
35 messages based on previous self-reports.13
Lifestyle Eating and Activity Programme (LEAP) Beep14 followed
on from the NHS Lifestyle Eating and Activity Programme (LEAP),
led by a dietitian. All participants self-reported by text-message one
day a week and at weekends,14 however, while the control group
40 received no responses, the intervention group received tailored
feedback, which was either congratulatory or motivational (if goals
had not been met).14
Get Healthy Stay Healthy (GHSH)15 followed on from the
Australian Get Healthy Information & Coaching Service (GHS), a
45telephone-based weight loss coaching initiative.15 Participants in the
GHSH intervention group set goals and identified rewards, benefits,
preparatory behaviours and barriers, and solutions.15 Personalized
text messages were sent only to the intervention group and were
highly personalized based on timing, frequency and content.
50Control group participants received only general feedback.15
Internet-based systems
Study to Prevent Regain (STOP Regain)17 compared face-to-face
delivery of a weight loss maintenance intervention with a
technology-based approach. Both interventions were identical
55other than delivery method. Participants had lost 10% of their
body weight in the previous 2 years. Intervention participants self-
reported weight and physical activity and tracked their progress
using a traffic light system of green, yellow and red levels for
weight regain with appropriate responses.17 Participants had access
60to a weight loss toolkit containing various resources and attended
regular meetings, either online (internet group) or in person (face-
to-face group). Control group participants received a quarterly
newsletter and other than at assessments had no contact with the
researchers.17
65Participants in Healthy Weight for Life18 had been randomly
selected from a 4-month weight loss programme18 and randomized
into either Internet or self-directed groups. Internet group participants
were given access to the intervention website where they self-reported
weekly and anticipated with online support groups and Q&A sessions.
70They also had access to diet and exercise information.18 Self-directed
participants had no further contact with the intervention team but
were encouraged to continue to practice behaviour change techniques
they had learnt during the weight loss intervention.18
Weight Loss Maintenance (WLM) Randomized Controlled Trial19
75participants had previously successfully lost weight and were
randomized into one of three groups, comparing two interventions
[face-to-face contact and an internet-based (Technology) interven-
tion] with a control group. Technology group participants used a
web-based portal to self-report and practice problem solving
80techniques.19 Social support was facilitated through an online
bulletin board. The personalized contact group attended regular
coaching sessions. These were normally telephone-based, but every
fourth month were more intensive and delivered face-to-face.19
E-mail
85Thomas et al.16 used e-mail, and the participants in both interven-
tion and control groups of the trial self-reported weight once a
Table 1 Inclusion and exclusion criteria for screening articles
Inclusion Exclusion
Dated 2006–February 2018 Dated before 2006
Written in English
Focusing on weight loss maintenance Focusing on disorders such as hypertension, diabetes, irritable bowel
disorder or eating disorders
Focusing on drug addiction or smoking cessation (even if obesity
mentioned)
Focusing on healthy lifestyles, diet or exercise as primary outcomes
Relating to cancer if weight loss maintenance is the primary outcome Focusing on cancer prevention
Relating to pregnancy if weight loss maintenance is the primary outcome Relating to pregnancy related disorders such as gestational diabetes
mellitus
Digital health technologies only, e.g. text message based systems, e-mail,
websites
Non-digital technologies, e.g. drugs, portion control plates
Other relevant developments, e.g. development of technologies, partici-
pant feedback, suggested app functionality
Not related to weight loss maintenance and contains nothing else relevant
Written in English
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Impact of digital technologies for communicating messages on weight loss maintenance 5 of 9
month and attended a follow-up clinic and weight check after
6 months.16 The intervention group received a weekly e-mail from
a dietitian with diet and exercise advice. Control group participants
had no further contact with the intervention team other than the
5 clinic visit at 6 months.16
Outcome measures
The outcome measures are summarized in table 2. BMI was the
primary outcome measure for four trials.14–16,18 Four trials17–19,22
measured weight change or regain. One trial13 measured BMI
10 Standard Deviation Score (BMI-SDS).
Key results
The key results from the seven trials are summarized in table 2.
From the seven trials, four14–16,19 reported that technology is
effective for significantly aiding weight loss maintenance compared
15 with control (no contact) or face-to face-contact in the short term
(between 3 and 24 months). The other three trials13,17,18 showed no
significant effect of technology for aiding weight loss maintenance
compared with the control (no intervention) or face-to-face contact
intervention. Interactive Technology (IT) group participants in the
20 Weight Loss Maintenance (WLM) Trial19 experienced significantly
less weight regain than the control group at 18 months (mean
difference 1.1 kg) and 24 months (mean difference 0.9 kg), but
not at 30 months (mean difference 0.3 kg). The LEAP Beep14 and
Get Healthy Stay Healthy15 trials reported reduced weight gain
25 among intervention group participants (1.6 kg14 and 0.89 kg15)
compared with control group participants (+0.7 kg14 and
+0.30 kg15). Intervention participants in the e-mail-based trial by
Thomas et al.16 successfully maintained a greater average weight
loss (10%, median 9.6 kg16) over the trial duration of 6 months
30 than those in the control group (7.3%, median 7.8 kg16). The
remaining three trials did not report any significant difference,
these include the Study to Prevent Regain (STOP Regain) trial17
where the mean weight regain was lowest in the face-to-face group
(2.5 6.7 kg),17 but there was no significant difference between the
35 internet group (4.7 8.6 kg) and control group (4.9 6.5 kg).17 On
completion of Healthy Weight for Life,18 there was no significant
difference observed in weight gain between the internet group
(0.4 kg) and the self-directed group (0.6 kg).18 The Short Message
Service Maintenance Treatment (SMS-MT) did not significantly
40 improve outcomes of the Big Friends Club (BFC) intervention.13
These results clearly are mixed but do indicate that technology has
the potential to be effective for significantly aiding weight loss main-
tenance, especially in the short term (from 3 to 24 months).
Uses of digital health technology for weight loss
45 maintenance
In total, seven uses of digital health technology for weight loss main-
tenance were identified from the RCTs in this review. These seven
uses, which can be mapped to the Behaviour Change Technique
Taxonomy v1 (BCTTv1),22 include self-monitoring and reporting,
50 behaviour reinforcement, extending practitioner contact through
remote support, motivation, goal setting and reviewing, social
support and reminder prompts. The most common uses were self-
monitoring and reporting, and behaviour reinforcement, as all the
trials used the intervention technologies for these purposes. Self-
55 monitoring is recognized as a key part of weight management ini-
tiatives,23 as it improves self-awareness, provides early warning of
potential issues,24 and can lead to positive behaviour changes.25 Self-
monitoring is identified within the BCTTv1 as techniques, Self-
Monitoring of Behaviour, and Self-Monitoring of the Outcomes of
60 Behaviour. Self-reporting has also resulted in improved intervention
outcomes.26,27 Behaviour Reinforcement is identified within the
BCTTv1 as technique, Behavioural Practice and Rehearsal, but is
also a component of BCT cluster 10 (Reward & Threat), and
technique, Reward Alternate behaviour. While only 82% of LEAP
65Beep intervention participants completed their satisfaction surveys,
all who did were generally satisfied that the intervention helped them
reinforce behaviours leading to positive lifestyle changes.14
Participants in GHSH trial found reminder prompts useful in
helping to reinforce their goals.15 Reminder prompts correspond
70to BCT ‘Prompts/cues’. The second most commonly reported uses
were extending practitioner contact through remote support,
motivation, goal setting and reviewing, social support and
reminder prompts. Remote support was an important aspect of
five trials.14–17,19 Thomas et al.16 suggested that long-term face-to-
75face contact with a dietitian is not cost effective, and that
technology-based solutions are a feasible means of providing this
extended contact to large numbers of patients. Practitioner contact
is an important aspect of behaviour change interventions as it
provides participants with a ‘credible source’.
80The internet provides an effective platform for frequent
monitoring without incurring the high costs associated with face-
to-face contact.18 Motivation was a key theme of five trials.13–15,18,19
Participant engagement in weight loss maintenance interventions is
strongly linked to motivation,13,14,19 which may be improved by
85regular personalized contact with a health practitioner or
researcher.15 The concept of motivation is covered in Problem
Solving, where it is suggested that participants may be encouraged
to identify barriers to motivation and ways to overcome these. Such
discussions may be facilitated through regular contact with a health
90practitioner. Where participant motivation was particularly high, it
is proposed that this may be a result of either previous success in
weight loss maintenance,18 particularly if the participant has been
praised for their previous successes (‘focus on past successes’).
Alternatively, motivation may be high simply as a result of partici-
95pation in a weight loss maintenance intervention trial,14 creating a
desire to succeed. Five trials suggested that technology-based inter-
ventions could support goal setting and reviewing13,15,17–19 and
social support.13,15,17–19 Often, personalized feedback is linked to
goal setting and checking, and was used for this purpose in GHSH
100Trial.15 Participants in the intervention arm of this trial set goals and
regularly reported their progress. Goal setting is identified as a core
group in the Group 1, Goals and Planning, and is specifically
covered in ‘Goal setting and Behaviour’, ‘Goal setting and
outcome’ and ‘Reviewing outcome goals’. Personalized feedback
105was given to each intervention arm participant based on their
progress. This goal setting and monitoring functionality was very
well received by recipients, who said they found the accountability
very helpful in motivating them to achieve their goals.15
Social support was found to be a major factor in weight loss
110maintenance. There was no significant difference in weight regain
between the groups in Healthy Weight for Life. It was suggested that
this may be partly because control group participants unofficially
met socially during the trial.18 SMS-MT and GHSH trials used spe-
cifically worded text messages to facilitate social support13,15 and
115GHSH used social contact with friends and family as a reward for
meeting goals.15 The participants in the GHSH trial were asked to
nominate a specific person who could support them, and the actions
they could take. Social support covers Unspecified Social Support,
Practical Social Support and Emotional Social Support. Personalized
120contact was a core aspect of four trials.13–16 Personalized contact was
particularly popular with participants in two of these trials14,15 who
reported that the messages received were very relevant to them.
Strengths of the identified RCTs
All trials reported that the intervention used was feasible and
125acceptable to participants. It was suggested that text-message based
interventions are effective because they require little effort on the
user’s part.14 Text messages are delivered to the user automatically,
and the user is not required to manually visit a website or make a
phone call. SMS-MT did not improve outcomes of the Big Friends
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Club intervention but did improve participant engagement and
reduce attrition rates.13 The authors suggested that the simplicity
of such an intervention makes it popular and engaging for partici-
pants.13 This type of intervention provides participants with almost
5 instant access to the information they need. All trials reported low
attrition rates, and where participant satisfaction was recorded it was
generally very high. GHSH trial participants found texts very
effective for motivation and considered that they were relevant.15
Limitations of the identified RCTs
10 All trials identified potential limitations. Two most reported limita-
tions were limited sample and the duration of each trial. The mean
trial duration was 12 months. All researchers acknowledged the
difficulty in assessing the effectiveness of the interventions over a
longer period. It was observed that participation in LEAP Beep
15 resulted in higher motivation but this could be a result of partici-
pants attending simply to gain congratulations from the research
team—it is unknown whether this is the case, or whether participa-
tion in this intervention genuinely stimulated weight management.14
In a previous RCT (the BBC Diet Trials), it was suggested that par-
20 ticipants may be motivated simply by taking part in the study,28 a
principle known as the Hawthorne effect.29 Additionally, it can be
argued that participants are already highly motivated to change if
they are willing to take part in such an intervention. It has previously
been discussed that there was no significant difference in weight
25 regain between the two Healthy Weight for Life groups,18 partly
due to control group participants unofficially meeting together for
social support. However, it could also be a result of the Avis effect, a
modern variant of the John Henry effect, where participants in the
control group seek to directly compete with those in the intervention
30 group.30 This behaviour was observed by the research team during
the trial.18
Discussion
This review has shown that technology has the potential to be
effective for significantly aiding weight loss maintenance, especially
35 in the short term (from 3 to 24 months). However, research into
their use for weight loss maintenance (intentionally losing 10% body
weight and actively maintaining it) is still very limited. Where digital
technologies have been used in weight loss maintenance interven-
tions, these have mainly used older digital technologies, such as text
40 messaging,13–15 e-mail16 or web-based systems.17–19 To date, there
has not been any substantive research into the use of contemporary
technologies (such as smartphone-based systems, natural language
processing or conversational artificial intelligence) for weight loss
maintenance. MotiMate is a smartphone-based weight loss mainten-
45 ance app currently under development and is proposed for clinical
trial using multiple technologies (wireless connected scales, mobile-
web based app and text messaging) for weight loss maintenance. The
trial protocol for MotiMate acknowledges the limited effectiveness of
previous internet based-interventions.28
50 Effectiveness of digital technology for weight loss
maintenance
Results from the identified papers suggested that in the relatively
short-term (3–24 months), digital health technologies produce
generally positive results for reducing weight regain and maintaining
55 BMI; and also enjoy high participant acceptability and result in
reduced attrition in comparison to standard or no-contact interven-
tions. Digital health technologies have been observed to be slightly
(though not significantly) less effective than similar interventions
delivered via face-to-face personal contact.17 From the seven trials,
60 four reported that technology is effective for significantly aiding
weight loss maintenance compared with control (no contact) or
face-to face-contact in the relatively short term (between 3 and
24 months). The longer-term effectiveness of digital health
technology for weight loss maintenance requires further research.
65Communication of messages
Within this review, the communication channels included internet
systems, e-mail and text messages (SMS), which were all deemed to
be effective in communicating messages on weight loss maintenance.
Text messages were viewed favourably by participants in two
70trials.16,17 Post-trial, 75% of Get Healthy Stay Healthy (GHSH) par-
ticipants reported that they were either ‘satisfied’ or ‘extremely
satisfied’ with the intervention.15 Participants reported that text
messages were very helpful for reinforcing behaviour, creating ac-
countability and raising awareness of their behaviour.17 GHSH
75provided opportunities for participants to highly personalize their
messages, and this was recognized as another strong positive of the
intervention as participants consider text messages were very
personally relevant to them. It was reported in Lifestyle Eating and
Activity Programme (LEAP) Beep that regular contact with partici-
80pants had strongly positive effects on motivation and attendance of
follow-up clinics.14 The authors also suggested that text messaging is
an effective means of communication with participants because of its
simplicity.14
Limitations of this review
85The main limitation of this review is the small sample size, as seven
RCTs were identified that fulfilled the inclusion criteria. Although
more studies would provide more results, it was considered
acceptable to conduct a review using the seven RCTs as they were
considered to be conclusive and deemed suitable to identify the
90shortcomings of technology use in weight loss maintenance.
Additionally, no meta-analysis of results was performed, therefore,
the small sample size was considered to be less important. The fact
that seven RCTs were identified indicates limited research into the
topic of weight loss maintenance using digital technology.
95Further research
This systematic literature review has shown that digital technologies
have a variety of uses in weight loss maintenance, with numerous
benefits. There is limited research into this area, and several gaps
have been identified that should be addressed. Study duration has
100been identified as a limitation. It is suggested that further trials assess
the effectiveness of digital technologies over longer periods, i.e.
longer than 12 months.14,16 The identified trials all used older
technology types for intervention delivery. However, as personal
technology becomes smarter, new avenues for communication
105open. In 2017, Ofcom reported that short messaging service
(SMS) sending had fallen steadily for the fourth year in a row.31 It
is suggested that this is because smarter devices open new avenues of
communication, specifically in relation to social media and instant
messaging (e.g. WhatsApp).31 Users tend to use the latest advances
110rather than more traditional technologies, and it is unknown what
effects these advances will have on weight loss maintenance and how
they will benefit the user. It would be of benefit to investigate the
effectiveness of contemporary technologies such as these for weight
loss maintenance.
115Feedback sent to LEAP Beep participants was written and sent by
a human operator, a healthcare professional. The researchers ac-
knowledge that this is a significant limitation in that it relies on
availability of the operator,13 who may not be willing to remain
‘on standby’ in the evenings or at weekends to send personalized
120messages. It is possible to automate this feedback, but at a risk of
losing the personal touch, of messages seeming artificial. It would be
beneficial to investigate ways of fully automating feedback while
preserving the ‘personal touch’. Another issue is bi-directional com-
munication. All messages sent to participants during this trial were
125based on previous submitted data by the individual participant.13 It
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has been suggested that it would be of interest to compare this
system with one relying solely on one-way communication
(researcher to participant) with no input from participants.
The two trials that compared technology-based interventions with
5 face-to-face contact17,19 commented on the limitations of the
technology-based interventions and suggested that future research
should focus on ways to improve efficiency of these interventions to
maximize their effectiveness. It is proposed that effectiveness of the
technology used in the WLM trial could be improved with greater
10 individual tailoring.19 Tailoring of interventions was deemed highly
acceptable by GHSH participants.15
Based on the findings from this review, the following are possible
topics for further research:
 Investigate the effectiveness of digital technology for weight loss
15 maintenance over longer periods.
 Investigate the effectiveness of newer digital technologies for
weight loss maintenance.
 Explore techniques for providing fully automated feedback
without losing the personal contact.
20  Explore the feasibility and effectiveness of using one-way com-
munication to support weight loss maintenance.
 Investigate ways to maximize the efficiency of digital technology
solutions for weight loss maintenance.
25 To date, the vast majority of research into the use of digital
technologies for weight loss maintenance has used older
technologies, such as e-mail, text messaging and web-based
systems. These systems have proved to be effective and feasible for
delivering weight loss maintenance interventions in the short term,
30 though cannot realistically compete with face-to-face contact inter-
ventions. Research into the use of newer technologies is limited,
therefore, it is essential to explore the effectiveness of newer
technologies for this purpose, specifically to investigate the possibil-
ity of automating personalized feedback, and to determine ways to
35 maximize the efficiency of technology-based systems.
Conclusion
This article has built upon the literature by highlighting the
importance and role of the technology for weight loss maintenance,
and for the first time reported systematically and comprehensively
40 the shortcomings of existing technologies in weight loss mainten-
ance, and provided suggested areas for further research. It was
concluded that digital technologies have the potential to be
effective communication tools for significantly aiding weight loss
maintenance, especially in the short term (from 3 to 24 months).
45 Further research is required into the long-term effectiveness of con-
temporary technologies.
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Key points
55  Research into digital technology for weight loss maintenance
is limited.
 Existing technologies in weight loss maintenance have short-
comings such as out-of-date delivery methods.
 Digital technologies have the potential to be effective com-
60munication tools for significantly aiding weight loss main-
tenance, especially in the short term (from 3–24 months).
 Digital technologies have a role and are important for weight
loss maintenance, especially in the short term.
 Further research is required into the long-term effectiveness
65of contemporary technologies.
References
1 World Health Organization. Obesity & Overweight Fact Sheet. Available at: http://
www.who.int/mediacentre/factsheets/fs311/en/ (October 2017, date last accessed).
702 NHS Choices, Obesity, United Kingdom. Available at: http://www.nhs.uk/
Conditions/Obesity/Pages/Introduction.aspx (October 2017, date last accessed).
3 Moorhead S, Coates V, Gallagher A, et al. Obesity communication among patients
by health professionals: findings from the Weight Care Project. Health 2013;5:100–9.
4 Mosa A, Yoo I, Sheets L. A systematic review of healthcare applications for smart-
75phones. BMC Med Inform Decis Mak 2012;12:67.
5 Franco RZ, Fallaize R, Lovegrove JA, Hwang F. Popular nutrition-related mobile
apps: a feature assessment. JMIR MHealth UHealth 2016;4:e85.
6 Volkova E, Li N, Dunford E, et al. ‘‘Smart’’ RCTs: development of a Smartphone
App for Fully Automated Nutrition-Labeling Intervention Trials. JMIR MHealth
80UHealth 2016;4:e23.
7 Volkova E, Neal B, Rayner M, et al. Effects of interpretive front-of-pack nutrition
labels on food purchases: protocol for the Starlight randomised controlled trial.
BMC Public Health 2014;14:968.
8 American Dietetic Association. Position of the American Dietetic Association:
85weight management. J Am Diet Assoc 2009;109:330–46.
9 Wing R, Hill J. Successful weight loss maintenance. Annu Rev Nutr 2001;21:323–41.
10 Moher D, Liberati A, Tetzlaff J, Altman DG; PRISMA Group. Preferred reporting
items for systematic reviews and meta-analyses: the PRISMA statement. PLoS Med
2009;6:e1000097.
9011 NHS Choices. Obesity in Children. 2007. Available at: https://www.nhs.uk/news/
2007/October/Pages/Obesityinchildren.aspx (July 2018, date last accessed).
12 Serdula MK, Ivery D, Coates RJ, et al. Do obese children become obese adults? A
review of the literature. Prev Med 1993;22:167–77.
13 Niet J, Timman R, Bauer S, et al. The effect of a short message service maintenance
95treatment on body mass index and psychological well-being in overweight and obese
children: a randomized controlled trial. Pediatr Obes 2012;7:205–19.
14 Donaldson EL, Fallows S, Morris M. A text message based weight management
intervention for overweight adults. J Hum Nutr Diet 2014;27:90–7.
15 Fjeldsoe BS, Goode AD, Phongsavan P, et al. Evaluating the maintenance of lifestyle
100changes in a randomized controlled trial of the ‘Get Healthy, Stay Healthy’ program.
JMIR MHealth UHealth 2016;4:e42.
16 Thomas D, Vydelingum V, Lawrence J. E-mail contact as an effective strategy in the
maintenance of weight loss in adults. J Hum Nutr Diet 2011;24:32–8.
17 Wing RR, Tate DF, Gorin AA, et al. A self-regulation program for maintenance of
105weight loss. N Engl J Med 2006;355:1563–71.
18 Cussler EC, Teixeira PJ, Going SB, et al. Maintenance of weight loss in overweight
middle-aged women through the Internet. Obesity 2008;16:1052–60.
19 Svetkey LP, Stevens VJ, Brantley PJ, et al. Comparison of strategies for sustaining weight
loss: the weight loss maintenance randomized controlled trial. JAMA 2008;299:1139–48.
11020 Koloktin RL, Crosby RD, Kosloski KD, Williams GR. Development of a brief
measure to assess quality of life in obesity. Obes Res 2001;9:102–11.
21 Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta Psychol
1983;67:361–70.
22 Michie S, Richardson M, Johnston M, et al. The behavior change technique taxonomy
115(v1) of 93 hierarchically clustered techniques: building an international consensus for
the reporting of behavior change interventions. Ann Behav Med 2013;46:81–95.
23 National Institute for Health & Care Excellence (NICE). Obesity Prevention,
Guidance & Guidelines. Available at: https://www.nice.org.uk/guidance/cg43
(September 2017, date last accessed).
12024 Yeager SF, Heim R, Seiler J, Lofton H. Self-monitoring—the way to successful
weight management. Obesity Action Coalition. Available at: http://www.
obesityaction.org/educational-resources/resource-articles-2/weight-loss-surgery/
8 of 9 European Journal of Public Health
self-monitoring-the-way-to-successful-weight-management (August 2017, date last
accessed).
25 Korotitsch WJ, Nelson-Gray R. An overview of self-monitoring research in
assessment and treatment. Psychol Assess 1999;11:415–25.
5 26 Boutelle KN, Kirschenbaum DS, Baker RC, Mitchell ME. How can obese weight
controllers minimize weight gain during the high risk holiday season? By self-
monitoring very consistently. Health Psychol 1999;18:364–8.
27 Burke LE, Sereika SM, Music E, et al. Using instrumented paper diaries to
document self-monitoring patterns in weight loss. Contemp Clin Trials
10 2008;29:182–93.
28 Truby H, Baic S, deLooy A, et al. Randomised controlled trial of four commercial
weight loss programmes in the UK: initial findings from the BBC ‘diet trials’. BMJ
2006;332:1309.
29 Sedgwick P, Greenwood N. Understanding the Hawthorne effect. BMJ
152015;351:h4672.
30 Thomas J, Nelson J, Silverman S. Research Methods in Physical Activity, 7th edn.
Champaign, IL: Human Kinetics Publishing, 2015.
31 Ofcom. The UK Communications Market: Telecoms & Networks, London.
Available at: https://www.ofcom.org.uk/__data/assets/pdf_file/0015/105441/uk-
20telecoms-networks.pdf (December 2017, date last accessed).
Impact of digital technologies for communicating messages on weight loss maintenance 9 of 9
